The combination of unique mechanical, thermal, optical, and electronic properties of carbon nanotubes (CNTs) make them a desirable material for use in a wide range of applications [1]. Many of these unique properties are highly sensitive to how carbon atoms are arranged within the graphene nanotube wall [2]. Precise structural control of this arrangement remains the key challenge of CNT growth to realizing their technological potential. Plasma-enhanced chemical vapor deposition (PECVD) from methane-hydrogen gas mixtures using catalytic nanoparticles enables large-scale growth of CNT films (Figure 1) , however, much is still unknown about what happens to the catalyst particle during growth, the atomistic mechanisms involved, and how these dictate the final nanotube structure. To investigate the fundamental processes of CNT growth by PECVD, in addition to infrared spectroscopy, optical emission spectroscopy and Raman spectroscopy, a collection of (S)TEM-based characterization techniques were used, including, convergent-beam electron diffraction (CBED), high-resolution (S)TEM imaging, energy dispersive x-ray spectroscopy, and electron energy-loss spectroscopy (EELS).
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